Key indicators: single-crystal X-ray study; T = 185 K; mean (C-C) = 0.004 Å; R factor = 0.025; wR factor = 0.064; data-to-parameter ratio = 10.7.
The asymmetric unit of the title compound, [Mn 3 (C 12 H 6 O 12 )(H 2 O) 6 ] n , comprises one Mn II ion, one third of a cyclohexane-1,2,3,4,5,6-hexacarboxylate anion and two aqua ligands. The anion is completed by application of a 3 axis. The Mn II ion is six-coordinated by six O atoms from two aqua ligands and three different cyclohexacarboxylate anions in an octahedral geometry. The six carboxylate groups adopt a bridging bidentate mode to ligate the Mn II ions. Thus, each cyclohexane-1,2,3,4,5,6-hexacarboxylate anion adopts a 9connected mode, ligating nine different Mn II ions and forming a three-dimensional framework. In the framework, there are strong O-HÁ Á ÁO hydrogen-bonding interactions, which further stabilize the crystal structure.
Related literature
For background to compounds with metal-organic framework structures, see: Wang et al. (2010) ; Bourne et al. (2001) . For their properties, uses and topologies, see: O'Keeffe et al. (2000) ; Song et al. (2012) .
Experimental
Crystal data [Mn 3 (C 12 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À y þ 1; x; Àz þ 1; (ii) Ày þ 4 3 ; x À y þ 2 3 ; z À 1 3 ; (iii) x À y þ 2 3 ; x þ 1 3 ; Àz þ 4 3 ; (iv) y À 1 3 ; Àx þ y þ 1 3 ; Àz þ 4 3 .
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: XP in SHELXTL and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXTL. supplementary materials Acta Cryst. (2013) . E69, m384 [doi:10.1107/S1600536813015626] Poly[hexaaqua(µ 9 -cyclohexane-1,2,3,4,5,6-hexacarboxylato)trimanganese(II)] Weixuan Sun, Hu Zang and Chengshi Quan Comment Metal-organic frameworks (MOFs) are an emerging class of periodic crystalline solid-state materials constructed from metal ions or polynuclear metal-oxygen clusters and multidentate organic ligands (Wang et al. 2010; Bourne et al. 2001 ).
The potential applications in the realm of catalysis, gas separation, luminescence, as well as their intriguing nature of molecular architectures and topologies make so many chemists devote themselves to this active area (O′Keeffe et al. 2000; Song et al. 2012) . The nature of the organic ligand has thus played an important role in designing special metalorganic frameworks. Herein, bicyclo[2.2.2]oct-7-ene-2,3,5,6-tetracarboxylic dianhydride was oxidized and hydrolyzed to give cyclohexacarboxylate anion in situ, which exhibits strong coordination ability to ligate the metal atoms.
In this paper, we describe synthesis and the crystal structure of novel three-dimensional Mn II -organic compound bearing the ligand 1,2,3,4,5,6-cyclohexacarboxylic acid. X-ray diffraction analysis reveals that the title compound crystallizes in the space group R-3. The asymmetric unit contains one crystallographically unique manganese(II) ion, one third cyclohexacarboxylate anion and two aqua ligands (Fig. 1) . The central Mn II ion exhibits the octahedral coordination geometry by six oxygen atoms from aqua ligands and different cyclohexacarboxylate anions. The whole framework composed of Mn ions and cyclohexacarboxylate anions is further stabilized by abundant and strong hydrogen bonding interactions (Fig. 2) . The hydrogen bonding parameters are listed in Table 1 .
A mixture of bicyclo[2,2,2]oct-7-ene-2,3,5,6-tetracarboxylic dianhydride (0.1 mmol, 0.025 g), manganese chloride tetrahydrate (0.1 mmol, 0.02 g) were mixed with deionized water (6 ml) in a 15 ml Teflon-lined reactor, and heated at constant 433 K for 3 d. Then, the mixture was cooled to room temperature at a rate of 5 K h-1. Finally, needle-like crystals were obtained in 27% yield based on MnCl 2 .
Refinement
All the hydrogen atoms attached to carbon atoms were placed in calculated positions and refined as the riding model, and the water hydrogen atoms were located from the difference maps. program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL (Sheldrick, 2008) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . supplementary materials sup-2 Acta Cryst. (2013). E69, m384
Computing details

Figure 1
A view of the molecule of (I). Displacement ellipsoids are drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (12) 0.0050 (9) 0.0007 (9) −0.0006 (9) C3 0.0100 (11) 0.0102 (11) 0.0165 (12) 0.0043 (9) −0.0001 (9) 0.0003 (9) C4 0.0119 (11) 0.0081 (10) 0.0186 (12) 0.0027 (9) 0.0013 (9) 0.0002 (9) O1 0.0263 (9) 0.0155 (8) 0.0179 (9) 0.0145 (8) 0.0027 (7) 0.0008 (7) O2 0.0161 (8) 0.0203 (9) 0.0201 (9) 0.0108 (7) 0.0054 (7) 0.0064 (7) 
